Self suppression of phosphoinositide turnover and contraction by stimulating release of endogenous endothelium derived relaxing factor in vascular action of histamine.
The aim of the study was to examine the relationship between phosphoinositide turnover and vascular contraction in response to histamine, and the role of endothelium derived relaxing factor (EDRF) in these activities. Thoracic aortic strips were studied under isometric tension in an organ bath. Phosphoinositide turnover was studied using [32P]Pi labelling. Cumulative concentration-response curves were obtained for histamine, and for histamine plus H1 and H2 antagonists. The effect of endothelial denudation was examined, as was that of removing Ca2+ from buffer medium, and of adding methylene blue, an inhibitor of EDRF. EXPERIMENTAL PREPARATIONS: Thoracic aortic rings were obtained from 81 male Japanese white rabbits, weight 2.0-2.4 kg. Histamine (0.1 mumol-0.1 mmol.litre-1) caused concentration dependent contractions and increases of [32P]Pi incorporation into phosphatidylinositol (ED50 = 4.6 mumol.litre-1 and 4.0 mumol.litre-1 respectively). Diphenhydramine inhibited contractile response and phosphatidylinositol labelling by histamine. Cimetidine potentiated contractile response but had no effect on phosphatidylinositol labelling. Endothelial denudation potentiated maximum contraction by 15% and augmented phosphatidylinositol labelling at 0.1 mmol.litre-1 histamine by 30%. In intact aortic rings, methylene blue (10 mumol.litre-1), an inhibitor of EDRF, potentiated histamine induced phosphatidylinositol labelling, but had no influence on denuded rings. A-23187 (0.01 mumol.litre-1), which caused release of EDRF from intact endothelium, suppressed histamine induced phosphatidylinositol labelling in intact aortic rings. The results suggest that stimulation of the release of EDRF in response to histamine causes self suppression of phosphoinositide turnover and contraction.